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Abstracts: About two thousands of rectal swab-specimens were examined for enteropa- 
thogenic Escherichia coli (EPEC) in rural area in Kenya in 1983 by using 28 of mono- 
valent antisera which were commercially available, According to the results obtained, 

there was no significant difference in the isolation rate of EPEC strains (about 20%) be- 
tween diarrheal patients and healthy individuals. No marked difference was also observed 
in the isolation rate by age-group as well as by sex. The most dominantly isolated strain 
of EPEC was 027: K+ which is a well known enterotoxigenic Escherichia coli (ETEC). 
Most of EPEC strains isolated were identified as ETEC and some were enteroinvasive 
Escherichia coli (EIEC) by serotyping alone. In the three surveys with 2—3 months in- 
terval carried out for the fixed populations, the same serotype as found in the former 
survey was not isolated from the same individual. Although nineteen cases showed EPEC 
positive more than twice during the surveys, The isolation rate of EPEC in food-handlers 
working at the hotels in the South Coast was 20%, although they were healthy without 


diarrhea. 
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INTRODUCTION 


EPEC are defined as diarrheagenic E, coli belonging to serogroups epidemiologically 
incriminated as pathogen but whose pathogenic mechanisms have not been proven to be 
related either to heat-labile enterotoxins (LT) or heat-stable enterotoxins (ST) or to 
Shigella-like invasiveness. In this paper EPEC mean socalled EPEC by Kauffman’s serotyp- 
ing scheme. EPEC appear to have become less frequent in developed countries except in- 
fantile diarrhea, they may have persisted as an important cause of sporadic diarrhea in 
developing countries. Our work was designed to provide epidemiological information of 


EPEC in rural area in Kenya in 1983. 


MATERIALS AND METHODS 


EPEC surveys were conducted three times in Kwale District, Coast Province, Ken- 


ya to know the present status of EPEC infection such as the infection rate, dominant 
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Fig. 1. Map of Kenya. 
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strains and the change of E, coli-flora. Ractal swab specimens were taken from the fixed 
villagers and the students staying at the dormitory. These specimens were kept in Cary- 
Blair transport media for 1 to 2 days untill use. Three colonies per one specimen su- 
spected to be E. coli were picked up from BTB or SS agar plates (Eiken products) and 
re-inoculated on BTB agar plates. Then they were sero-typed by slide agglutination a- 
gainst EPEC typing antisera (Denka Seiken No. 1 and No, 2). During the surveys, 
health status of the objective individuals were checked by medical doctors. EPEC were 
also examined in the same manner as mentioned above through the other surveys such as 


ETEC, Campylobacter jejuni and Vibrio cholerae. 


RESULTS 


Abbreviations used in the Table and Figure were as follow: LD; Likoni Dispensary, 
WD; Waa Dispensary, ND; Ngombeny Dispensary, MD; Matuga Dispensary, KH; Kwale 
Subdistrict Hospital, TH; Tiwi Health Centre, MV; Mvita Clinic, CG; Coast General 
Hospital, KF; Kwale Field, DB; Hotels in Diani Beach, HA, HB, HC; fields used for 
the cholera survey in South Nyanza. Tentative sero numbers used in the Table and Figure 
were as follows: 1. 026: K60, 2. O86a: K61, 3. 086: K62, 4. O127a: K63, 5. 0136: 
K78,6. 0144: Kx2,7. 055: K59,8. O111: K58, 9. O112: K66, 10. 0119: K69, 11. 
0124: K72,12. 0146: K89,13. 028: K73,14. O44: K74,15. 0125: K70,16. 0126. K71,17. 
0128: K67,18. 0143: Kx1,19. 01: K51,20. 06: K15,21. O25: K1,22. 027: K+,23. 
0114: K90,24. 0142: K+-,25. 0148: K+,26. 0152: K+,27. 0159: K+,28. 0164: K+. 

When the rectal swab specimens were taken during the 3 surveys, all individuals 
were healthy without diarrhea. 

Table 1 showed the pattern analysis by sex. Only one case showed EPEC positive 
in each survey. Forty one percent of the fixed population showed EPEC positive at least 
once during the surveys, The infection rate of EPEC was relatively high in male than in 
female, Table 2 showed the pattern analysis by age-group. Age-groups were divided into 
six tentative groups such as 0—2, 3—5, 6—12, 13—19 and 20—39, over 40 years. The 
infection rate of 13 to 19 years of age-group seemed relatively high compared with the 
other group. They were the students of a secondary school staying at the domitory. In 
this dormitory, most of the strain No. 22 were isolated. This finding suggested that there 
was a long-lasting small outbreak due to EPEC strain of 027: K+ as shown in Table 3. 
Table 4 and 5 showed the summarized data of EPEC from various sources in Kenya. 
Rectal swab specimens from diarrheal patients were collected at medical facilities from LD 
to CG, on the other hand specimens from nondiarrheal individuals were from KF to GK 
shown in Table 4. Most dominant EPEC strain isolated was Sero No. 22, 027: K+. 
Relatively dominant strains were 026: K60, 044: K74, 0125: K70, O128: K67, O1: 
K51, 0142: K+, and 0148: K+. 


Every strain which corresponds to EPEC typing sera used was isolated in 1983 as 
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Table 1. 


Pattern/Sex 


Ist 


+++ 


Unknown 


Total 


Positive 


— Analysis of the pattern by sex— 


2 nd 3 rd 
+ F 
+ = 
— + 
+ a 
+ = 
— + 


Infection rate (%) 


90 


Male 


45.1 


Female 


22 


33.3 


Pattern of the flora-change during the EPEC surveys 


Total 


41.0 


Key : Positive means EPEC-positive at least once during the surveys, 


Infection rate means the infection rate of EPEC in the fixed 
population during the surveys. 


Table 2. 


Pattern/Age-Group 


1st 2nd 3rd 
+ + + 
+ + — 
+ — + 
— + + 
+ = 2 
= wi = 
— = + 
Unknown 
Total 
Positive 


Infection rate (%) 


Pattern of the flora-change during the EPEC surveys 


— Analysis of the pattern by age-group— 
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0 0 
0 1 
0 0 
0 0 
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2 1 
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2 2 
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60.0 28.6 
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27.6 


13-19 


93.2 
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40- 
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19 


42.9 


Total 


Table 3. 


Sero No. First survey Second survey Third survey 


Positive 


0 0 ND 0 S&S 0 bn 


NN DN NH NH HS DS HH HY HY a gh pop pop 
NOQ OO WN FP Cw wONR DA BwnhnoHo 


28 


(14/3-3/4) (23/5-4/6) (11/9-23/9) 


woo fF 0 e OB NP FF WO KF ONY OD DHH ODO Ow OH HY N = cA 
N + Re Nr ON ODHrP FP OD CO KFP wWerRH DOO rHF OO oO NP Ow FH eS sp 
reo Oo rR N OW FR CO wWwWnH NY WP FP TO HWM CO CDC COH OHHH DE 


öl 31 36 


Negative 180 190 166 


D.I. 


Total samples 229 220 199 


Key: 


D.I. means double infection with different serotypes of EPEC. 


Sero-type of enteropathogenic E, coli isolated in Kwale in 1983 


Total 


mn o WN nN WY FY DS COC KF HH wo A Pw CO 


39 


40 


shown in Table 4 and Fig. 2. A small variation in the infection rate of EPEC by location 
was observed as shown in Fig. 3, however the infection rate by age-group showed no 
significant difference as shown in Fig. 4. The infection rate by sex was observed relative- 
ly higher in male than female, Thirty four strains (8.7%) were identified as EIEC by se- 


ro-type alone as shown in Table 6. 


Table 4, Sero-type of enteropathogenic E, coli isolated in Kenya in 1983 


Sero No, LD WD ND MD KH TH MV CG KF DB HA HB HC GK Total 
1 0 0 0 0 0 0 1 10 8 0 1 1 0 2 23 
2 0 0 1 0 0 0 1 2 2 0 0 0 0 0 6 
3 0 0 0 0 0 3 0 1 4 2 0 0 0 0 10 
4 i 1 0 0 1 0 0 5 5 1 0 1 0 09 15 
5 0 0 0 0 0 0 0 0 2 2 0 0 0 0 4 
6 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2 
7 0. 0 1 0 0 0 2 4 4 2 0 2 0 9 15 
8 0 0 0 0. 0 0.1 2 0 0 0 3 0 0 6 
9 0 0 0 0 0 0 1 0 0 0 0 060 3 0 4 
10 1 0 0 0 0 0 0 1 2 1 0 0 1 1l 7 
11 0 1 0 0 0 0 0 3 1 0 1 tf 0 0 7 
12 0 1 0 © 0 0 4 2 2 0 1 0 2 0 11 
13 0 0 0 0 0. 1 1 3 3 2 1 0 1 0 12 
14 2 1 1 0 0 y 1 3B 7 1 0 0 © 0 26 
15 0 2 0 0 0 0 1 9 7 1 0 0 0 0 20 
16 0 0 0 0 0 0 3 1l 3 1 0 0 0 0 18 
17 1 1 0 0 0 0 4 11 6 4 0 1 1 0 29 
18 0 0 0 60 0 0 0 3 2 0 0 0 0 0 5 
19 1 0 0 0 3 0 1 4 7 1 0 3 +0 1 21 
20 1 2 0 0 0 1 0 1 2 0 0 1 0 0 8 
21 O 0 0 0 1 0 3 E 2 0 0 <a 0 13 
22 2 0 1 3 3 0 1 2 199 4 2 2 1ı 1l Al 
23 0 0 0 1 2 1 3 4 1 1 0 0 O0 0 13 
24 0 0 0 4. 1 0 4 4 8 2 2 0 0 0 22 
25 0 0 0 0 0 0 4 7 7 3 0 0 0 0 22 
26 E TY E e TN E A Lol g CO 13 
27 0 0 0 0 1 1 2 1 1 0 1 1 0.0 8 
28 0 0 0 0 0 0 1 0. 6 2 0 0 0 0 9 
EPEC(+) 9 10 4 5 13 7 40 105 118 36 9 17 10 7 390 
D.I. i © 0 0 2 0 2 4 6 3 1 3 1 0 2B 
EPEC(—) 25 37 12 14 44 21 190 453 536 111 52 68 45 30 1,638 


Total 33 47 16 19 55 28 228 554 648 144 60 82 54 37 2,005 


Al 


Table 5. Age and sex distribuion of EPEC Infecion 
a og i ee eS 


Age Group 0-2 3-5 6-12 13-19 20-39 40- Total 
EPEC(+) 134 39 40 72 85 27 390 
D.I. 5 2 4 9 7 3 23 
EPEC(—) 591 129 184 271 346 117 1,638 
a ok ee ee a 
Total 720 159 220 341 424 141 2,005 


D.I. means double infection with different sero-types of EPEC. 


i AI 


Sex Male Female Total 
HA A ee A A; 
EPEC(+) 263 127 390 
D.I. 17 6 23 
EPEC(—) 996 642 1,638 
Total 1,274 763 2,005 


Table 6. Enteroinvasive Escherichia 
coli (EIEC) 


Sero-type Numbers of strains 
O28a,c : K73 12 
Oll2a,c : K66 4 
0124 : K72 7 
0136 : K78 4. 
0143 : Kx] 5 
Ol44 : Kx2 2 
Total number 34 
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Fig. 2. Infection rate of enteropathogenic E. coli by location in Kenya. 
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Fig. 3. Serotype of enteropathogenic E. coli isolated in Kenya in 1983. 


Aqge-group, sex 
0 


0-2 
3°05 
6 -12 
13 -19 
20 -39 
40 - 

male 

female 


Fig. 4, 


10 _ 20 30 (3) 


Infection rate of enteropathogenic E. celi by age and sex, 


43 


DISCUSSION 


Three pilot areas were set up to know the real status of bacterial diarrheal diseases in 
rural Kenya. The first one was in Kwale District to check socalled classical enteropa— 
thogens, 1.e. Vibrio cholerae, Vibrio parahemolyticus, EPEC, Shigella, Salmonella and Kl- 
ebsiella, The second one 'was in Mombasa to check Campylobacter jejuni and ETEC in 
addition to the classical enteropathogens. The third one was in South Nyanza to obtain 
the epidemiological information on cholera, Data concerning C. jejuni, ETEC and cholera 
have been reported elsewhere (Shimotori et al., 1984; Watanabe et al., 1984; Ehara et 
al., 1985; Ichinose, 1985). 

A workshop on enteropathogenic Escherichia coli was held at the National Institute 
ot Health (NIH), Bethesda, Md. The summary of the workshop was reported from the 
National Institute of Allergy and Infectious Diseases (Edelman et al., 1983). Referring 


to the above report, we discussed our results, 


Change of EPEC-flora: People in developing countries seemed to face the dangerous cir- 
cumstance full of EPEC. Four EPEC positive individuals were found with different sero- 
types in a family composed of 5 members, The change of EPEC-flora was observed in the 
second and third survey. These findings suggest that the individuals in developing count- 
ries are frequently exposed to EPEC and change their flora of E. coli one after another. 
Outbreak: 023:K + strain of EPEC was found dominantly in the first and the second sur- 
vey, even in the third survey at the dormitory of a secondary school, This fact shows that 
EPEC strains are maintained in a closed circumstance causing a long-lasting outbreak. 

Infection rate: There was no significant difference in the infection rate between age- 
groups and between diarrheal patients and healthy individuals. No marked difference was 
also observed in the rate by sex. Above data suggest that EPEC strains isolated from 
diarrheal patients do not necessarily mean causal pathogens, although attention must be 
paid for their isolation from infantile diarrheal cases. Why was there no change in the 
infection rate among age-groups? If they aquire the protective immunity against EPEC, 
the infection rate must change in accordance with their age. We supposed that the in- 
dividuals in developing countries are exposed frequently to many strains of EPEC through- 
out the year. The infection rate of food-handlers working at the different hotels in South 
Coast was 25 percent, however they were quite healthy without diarrhea. Tourists from 
developed countries will suffer from diarrhea, once they take foods contaminated with EP- 
EC. For they do not have the protective immunity. As a matter of fact, food-handlers are 
educated strictly in the hygienic practice. Therefore, the possibility for sightseers to have 
diarrhea is not necessarily high. As the result of our work, we recommended health edu- 
cation for the youth to protect not only themselves but also their infants from diarrheal 


diseases, 
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